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Abstract
Introduction of species is a common problem in marine environments; marine macroalgae in particular have been reported 
to be introduced in all oceans, mainly through transport in ballast water, ship fouling and aquarium trade. The majority of the 
reported alien seaweeds belong to the Rhodophyta. Recently several species of the Laurencia complex have been reported, 
contributing to an increase of the number of red algae being successfully introduced. Since its description as a new species 
from Vietnam in 1997, Laurencia caduciramulosa has been spreading steadily with disjunct reports consistently finding 
specimens close to harbors or major ports. Biscayne Bay, Florida, home to one of the largest ports in USA, and surrounded 
by the Miami metropolis, is prone to receiving introduced species. This study reports the first introduction of L. caduciramu-
losa in Biscayne Bay, and its spread to the NW Atlantic. Morphological analysis demonstrated that the specimens collected 
in Crandon Park, Biscayne Bay, are similar to other specimens of the same species described for Vietnam (original descrip-
tion), Brazil, the Canary Islands and Cuba. Furthermore, molecular analysis using chloroplast-encoded rbcL DNA sequences 
corroborated the morphological identification. The phylogenetic results suggested that populations in Brazil, Canary Islands 
and Cuba are recent introductions, while the position of the Florida clade can be interpreted as a distinct and earlier introduc-
tion. Due to the level of expertise and knowledge of the Laurencia complex available, we suggest that in the future this group 
can be used as a model to conduct population genetics analysis of all described introductions in relation to native populations 
in order to describe patterns of expansion and provide an insight of marine invasions processes.
Key Words: Florida, introduced species, morphology, rbcL, macroalgae
Introduction
Non-indigenous species introductions are among the most common threats in marine and terrestrial ecosystems altering 
community structure and ecological processes (Booth et al. 2007, Vellend et al. 2007, Pysek et al. 2008). In marine 
environments, species introductions, including animals and plants, are well-documented with many species having 
negative effects on local communities (Ruiz & Fofonoff 2000). Furthermore, it is expected that species introduction 
events will increase in coastal ecosystems as traffic across the world increases (Cohen & Carlton 1998, Rilov & Crooks 
2009, Geller et al. 2010). Therefore, documentation of new introductions as well as possible mechanisms of introductions 
is essential in order to manage potential critical areas, such as those close to ports with heavy ship traffic.
 Marine macroalgae are known to be introduced in many coastal waters causing significant ecological and economic 
problems, and the most common vectors include the aquarium trade, ballast water and fouling in ships (Wallentinus 
2002, Cormaci et al. 2004,  Booth et al. 2007, Williams & Smith 2007, Geller et al. 2010, Gravili et al. 2010). By 2007 
Williams & Smith listed a total of 277 introduced macroalgae gleaned from a total of 408 reported events. Among 
all species reported, an overwhelming majority of introduced species belong to Rhodophyta (167 species out of 277). 
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alongside native specimens are needed. We recognize that there is an acute need to increase our efforts through 
international collaborations that will use standardized molecular, morphological and ecological approaches in order to 
discover cryptic introductions and elucidate the introduction history of the species (Proven et al. 2004, 2007, Geller et 
al. 2010). To our knowledge this is the fourth species of the Laurencia complex group, and third of the genus Laurencia 
to be reported as introduced species.  The taxonomic interest in the Laurencia complex among several international 
researchers can be used as a model that will help increase our understanding of the functional characteristics as well 
as vectors of transportation in order to better predict and control future introductions, and also have a better general 
understanding of marine invasions, as well as biodiversity and biogeographic processes of marine algal species.
Acknowledgements
Authors are thankful to the Hokkaido University Herbarium for lending the holotype ‘SAP 062086’. LCV is grateful to 
the Fairchild Botanical Garden, particularly Dr. Javier Francisco-Ortega and Dr. Bret Jestrow for their support allowing 
the use of their laboratory facilities during the August 2013 sampling season. JDL is grateful to Dr. Alejandra Serrato Díaz, 
Coordinator of the Molecular Biology Laboratory at UAM-Iztapalapa, for her help obtaining the nucleotide sequences. 
AS thanks SEP-PROMEP (UAM-I-CA-117).  MTF thanks CNPq for research productivity fellowship n°: 303915/2013-
7, and project FAPESP 2012/18775-6. This work was partially supported by the São Paulo Research Foundation 
(FAPESP, 2014/00012-1). This is contribution number 688 from the Southeast Environmental Research Center at Florida 
International University.
References 
Agardh, C.A. (1817) Synopsis algarum Scandinaviae, adjecta dispositione universali algarum. Lundae [Lund]: Ex officina Berlingiana, 
pp. [i]–xl, [1]–135.
Agardh, C.A. (1822) Species algarum rite cognitae, cum synonymis, differentiis specificis et descriptionibus succinctis. Volumen primum 
pars posterior. Lundae [Lund]: ex officina Berlingiana, pp. [v–vi], 169–398.
Agardh, J.G. (1841) In historiam algarum symbolae. Linnaea 15: 1–50, 443–457.
Agardh, J.G. (1876) Species genera et ordines algarum, seu descriptiones succinctae specierum, generum et ordinum, quibus algarum 
regnum constituitur. Volumen tertium: de Florideis curae posteriores. Part 1. Lipsiae [Leipzig]: C.W.K. Gleerup, pp. [ii*–iii*], 
[i]–[viï], [1]–724.
Ascherson, P. (1868) Vorarbeiten zu einer Übersicht der phanerogamen Meergewächse. Linnaea 35: 152–208.
Ault, J., Diaz, G.A., Smith, S.G., Luo, J. & Serafy, J.E. (1999a) An efficient sampling survey design to estimate pink shrimp population 
abundance in Biscayne Bay, Florida. North American Journal of Fisheries Management 19: 696–712.
Ault, J., Luo, J., Smith, S.G., Serafy, J.E., Wang, J.D., Humston, R. & Diaz, G.A. (1999b) A spatial dynamic multistock production model. 
Canadian Journal of Fisheries and Aquatic Science 56: 4–25.
Ballantine, D.L. (1996) New records of benthic marine algae from Florida. Gulf of Mexico Science 1:11–15.
Ballantine, D.L. & Aponte, N.E. (1995) Laurencia coelenterata (Rhodomelaceae, Rhodophyta), a new diminutive species from the Dry 
Tortugas, Florida. Botanica Marina 38: 417–421.
Banks, D.C., Solander, K.D.E. & König, K.D.E.  (1805) Thalassia testudinum Banks & Solander ex K. D. Koenig. Annals of Botany 
(König & Sims) 2: 96.
Biber, P.D. & Irlandi, E.A. (2006) Temporal and spatial dynamics of macroalgal communities along an anthropogenic salinity gradient in 
Biscayne Bay (Florida, USA). Aquatic Botany 85: 65–77.
Booth, D., Provan, J. & Maggs, C.A. (2007) Molecular approaches to the study of invasive seaweeds. Botanica Marina 50: 385–396.
Børgesen, F. (1918) The marine algae of the Danish West Indies. Part 3. Rhodophyceae (4). Dansk Botanisk Arkiv 3: 241–304, Figs 
231–307.
Caccia, V.G. & Boyer, J. (2007) A nutrient loading budget for Biscayne Bay, Florida. Marine Pollution Bulletin 54: 994–1008.
Carlton, J.T. (2009) Deep invasion ecology and the assembly of communities in historical time. In: Rilov, G. & Crooks, J.A. (Eds.) 
Biological Invasions in Marine Ecosystems: Ecological, Management, and Geographic Perspectives. Springer-Verlag, Berlin, pp. 
13–56.
Carrington, E. (1990) Drag and dislodgement of an intertidal macroalga: Consequences of morphological variation in Mastocarpus 
papillatus Kützing. Journal of Experimental Marine Biology and Ecology 139: 185–200.
COLLADO-VIDES ET AL.104   •   Phytotaxa 183 (2) © 2014 Magnolia Press
Cassano, V. (2009) Taxonomia e filogenia do complexo Laurencia (Ceramiales, Rhodophyta), com ênfase no estado do Rio de Janeiro, 
Brasil. Tese de Doutorado, Instituto de Botânica de São Paulo, 328 pp. 
Cassano, V., De-Paula, J.C., Fujii, M.T., Da Gama, B.A.P. & Teixeira,V.L. (2008b) Sesquiterpenes from the introduced red seaweed 
Laurencia caduciramulosa (Rhodomelaceae, Ceramiales). Biochemical Systematics and Ecology 36: 223–226.
Cassano, V., Díaz-Larrea, J., Sentíes, A., Oliveira, M.C., Gil-Rodríguez, M.C. & Fujii, M.T. (2009) Evidence for the conspecificity 
of Palisada papillosa with P. perforata (Ceramiales, Rhodophyta) from the western and eastern Atlantic Ocean on the basis of 
morphological and molecular analyses. Phycologia 48: 86–100.
Cassano, V., Gil-Rodríguez, M.C., Sentíes, A. & Fujii, M.T. (2008a) Laurencia caduciramulosa (Ceramiales, Rhodophyta) from the 
Canary Islands, Spain: a new record for eastern Atlantic Ocean. Botanica Marina 51: 156–158. 
Cassano, V., Széchy, M.T.M. & Fujii, M.T. (2006) Laurencia caduciramulosa (Ceramiales, Rhodophyta) from Ilha Grande Bay, Rio de 
Janeiro, Brazil: a recently introduced species into the Atlantic Ocean? Cryptogamie Algologie 27: 265–277.
Cecere, E., Petrocelli, A. & Verlaque, M. (2011) Vegetative reproduction by multicellular propagules in Rhodophyta: an overview. Marine 
Ecology 32: 419–437.
Cohen, A.N. & Carlton, J.T. (1998) Accelerating invasion rate in a highly invaded estuary. Science 279: 555–557.
Collado-Vides, L., Avila, C., Blair, S., Leliaert, F., Rodriguez, D., Thyberg, T., Sheneider, S., Rojas J., Sweeney, P., Drury C. & Lirman, 
D. (2013) A persistent bloom of Anadyomene J. V. Lamouroux (Anadyomenaceae, Chlorophyta) in Biscayne Bay, Florida. Aquatic 
Botany 111: 95–103. 
Collado-Vides, L., DeWreede, R.E. & Milligan, K.L.D. (1998) Biomechanical properties of Udotea (Halimedales, Chlorophyta) in a 
Mexican reef lagoon. Phycologia 37: 443–449.
Collado-Vides, L., Mazzei, V., Thyberg, T. & Lirman, D. (2011) Spatiotemporal patterns and nutrient status of macroalgae in a heavily 
managed region of Biscayne Bay, Florida, USA. Botanica Marina 54: 377–390.
Cormaci, M., Furnari, G., Giaccone, G. & Serio, D. (2004) Alien macrophytes in the Mediterranean Sea: a review. Recent Research in 
Developmental and Environmental Biology 1: 153–202.
Cropper Jr, W.P., Lirman, D., Tosini, S.C., DiResta, D., Luo, J. & Wang, J. (2001) Population dynamics of a commercial sponge in 
Biscayne Bay, Florida. Estuarine, Coastal and Shelf Science 53: 13–23.
Davis, S.M. & Ogden, J.C. (1994) Toward Ecosystem Restoration. In: Davis, S.M. &. Ogden J.C. (eds.) Everglades. The Ecosystem and 
its Restoration. St. Lucie Press, Delray Beach, Florida, pp. 769–797.
Dawes, C.J. & Mathieson, A.C. (1972) A new species of Pseudocodium (Chlorophyta Siphonales) from the west coast of Florida. 
Phycologia 11: 273–277.
Dawes, C.J. & Mathieson, A.C. (2008) The seaweeds of Florida. University of Florida Press, Gainesville, FL, 591 pp.
Eiseman, N.J. & Norris, J.N. (1981) Dudresnaya patula sp. nov., an unusual deep-water red alga from Florida. Journal of Phycology 17: 
186–191.
Felsenstein, J. (1985) Confidence limits on phylogenies: an approach using the bootstrap. Evolution 39: 783–791.
Florida Fish and Wildlife Conservation Commission, last visit August, 10, 2014 http://myfwc.com/wildlifehabitats/nonnatives/marine-
species/
Fourqurean, J.W., Durako, M.J., Hall, M.O. & Hefty, L.N. (2002) Seagrass Distribution in South Florida: A Multiagency Coordinated 
Monitoring Program. In: Porter, J.W. & Porter, K.G. (Eds.) The Everglades, Florida Bay, and Coral Reefs of the Florida Keys. An 
Ecosystem Sourcebook. CRC Press, Boca Raton, Florida, pp. 497–522.
Freshwater, D.W. & Rueness, J. (1994) Phylogenetic relationships of some European Gelidium (Gelidiales, Rhodophyta) species based on 
rbcL nucleotide sequence analysis. Phycologia 33: 187–194.
Fujii, M.T., Cassano, V., Sentíes, A., Díaz-Larrea, J., Machín-Sánchez, M. & Gil-Rodríguez, M.C. (2011) Overview of the taxonomy and 
of the major secondary metabolites and their biological activities related to human health of the Laurencia complex (Ceramiales, 
Rhodophyta) from Brazil. Brazilian Journal of Pharmacognosy 21: 268–282. 
 http://dx.doi.org/10.1590/S0102-695X2011005000064
Fujii, M.T., Cassano, V., Sentíes, A., Díaz-Larrea, J., Machín-Sánchez, M. & Gil-Rodríguez, M.C. (2012) Comparative analysis of the corps 
en cerise in several species of Laurencia (Ceramiales, Rhodophyta) from the Atlantic Ocean. Brazilian Journal of Pharmacognosy 
22: 795–282. 
         http://dx.doi.org/10.1590/S0102-695X2012005000067
Fujii, M.T., Guimarães, S.M.P.B. & Alves, J.P. (2005) Ocorrência de Laurencia venusta Ceramiales, Rhodophyta) no Espírito Santo, 
Brasil: distribuição biogeográfica disjunta ou introdução recente? In: Reunião Brasileira de Ficologia, 10, 2004, Salvador. Formação 
de Ficólogos: um compromisso com a sustentabilidade dos recursos aquáticos. Anais Rio de Janeiro: Museu Nacional Sociedade 
Brasileira de Ficologia (Série Livros; 10), pp. 527–536. 
Fujii, M.T. & Sentíes, A. (2005) Taxonomia do complexo Laurencia (Ceramiales, Rhodophyta) do Brasil, com ênfase nas espécies dos 
estados de São Paulo e do Espírito Santo. In: Sentíes, A. & Dreckman, K. (eds.) Monografias Ficológicas. Universidad Autónoma 
LAURENCIA CADUCIRAMULOSA Phytotaxa 183 (2) © 2014 Magnolia Press   •   105
Metropolitana, México 2: 69–135.
Furnari, G., Cormarci, M. & Serio, D. (2001) The Laurencia complex (Rhodophyta, Rhodomelaceae) in the Mediterranean Sea: an 
overview. Cryptogamie Algologie 22: 331–373.  
Geller, J.B., Darling, J.A. & Carlton, J.T. (2010) Genetic perspectives on marine biological invasions. Annual Review of Marine Sciences 
2: 367–93.
Gómez-Garreta, A., Gallardo, T., Ribera, M.A., Cormaci, M., Furnari, G., Giaccone, G. & Boudouresque, C.F. (2001) Checklist of the 
Mediterranean seaweeds. III. Rhodophyceae Rabenh. 1. Ceramiales Oltm. Botanica Marina 44: 425–460.
Gravili, C., Belmontea, G., Cecereb, E., Denittoa, F., Giangrandea, A., Guidettia, P., Longoc, C., Mastrototaroc, F., Moscatelloa, S., 
Petrocellib, A., Pirainoa, S., Terlizzia, A. & Boeroa, F. (2010) Nonindigenous species along the Apulian coast, Italy. Chemistry and 
Ecology 26: 121–142.
Greville, R.K. (1823) Scottish cryptogamic flora, or coloured figures and descriptions of cryptogamic plants, belonging chiefly to the 
order Fungi; and intended to serve as a continuation of English Botany. Vol. 2 (fasc. 7–12), Plates 31–60. Edinburgh & London: 
MacLachlan & Stewart; Baldwin, Craddock & Joy. 
Gunnerus, J.E. (1772) Flora norvegica, observationibus praesertim oeconomicis panosque norvegici locupletata. Pars posterior, cum 
iconibus. Vinding & F.C. Pelt, Trondheim, Copenhagen, 100 pp.
Harvey, W.H. (1853) Nereis boreali-americana; or, contributions towards a history of the marine algae of the Atlantic and Pacific coasts 
of North America. Part II. Rhodospermeae. Smithsonian Contributions to Knowledge 5(5): i–ii, 1–258, pls XIII–XXXVI.
Harvey, W.H. (1860) A systematic catalogue of the genera of algae, marine and freshwater. John van Voorst, London, pp. 22.
Hohenacker, R.F. (1860) Algae marinae siccatae. Eine Sammlung europäischer und ausländischer Meeralgen in getrockneten Exemplaren 
mit einem kurzen Texte versehen von Prof. Dr. Kützing, Esslingen, pp. Nos 401–450.
Howe, M.A. (1920) Algae. In: Britton, N.L. & Millspaugh, C.F. (Eds.) The Bahama flora. New York, pp. 553–618.
Hudson, W. (1778) Flora anglica; exhibens plantas per regnum britanniæ sponte crescents, distributas secundum systema sexuale: cum 
differentiis specierum, synonymis auctorum, nominibus incolarum, solo locorum, tempore florendi, officinalibus pharmacopæorum. 
Editio altera, emendata et aucta, Vol. 2. J. Nourse, London, 688 pp.
Huelsenbeck, J.P. & Ronquist, F.R. (2001) MRBAYES: Bayesian inference of phylogeny and its impact on evolutionary biology. 
Bioinformatics 17: 754–755.
 http://dx.doi.org/10.1126/science.1065889. 
Klein, J. & Verlaque, M. (2005) Laurencia caduciramulosa Masuda et Kawaguchi (Ceramiales, Rhodophyta), first record on the 
Mediterranean coast of France. Cryptogamie Algologie 26: 209–216.
Kützing, F.T. (1865) Tabulae phycologicae; oder, Abbildungen der Tange, Vol. 15. Gedruckt auf kosten des Verfassers (in commission bei 
W. Köhne), Nordhausen, 36 pp.
Lamarck, J.B.P.A. de (1813) Sur les polypiers empâtés. Annales du Muséum d’Histoire Naturelle, Paris 20: 294–312, 370–386, 432–
458.
Lamouroux, J.V.F. (1812)  Extrait d’un mémoire sur la classification des Polypiers coralligènes non entièrement pierreux. Nouveaux 
Bulletin des Sciences, par la Société Philomathique de Paris 3: 181–188. 
Lamouroux, J.V.F. (1813) Essai sur les genres de la famille des Thalassiophytes non articulées. C. Dufour, Paris, pp. 1–84, 7 Plates.
Lapointe, B.E. & Bedford, J.B. (2010) Ecology and nutrition of invasive Caulerpa brachypus f. parvifolia blooms on coral reefs off 
southeast Florida, USA. Harmful Algae 9: 1–12.
Lin, S.M., Fredericq, S. & Hommersand, M.H. (2001) Systematics of the Delesseriaceae (Ceramiales, Rhodophyta) based on LSU rDNA 
and rbcL sequences, including the Phycodryoideae, subfam. nov. Journal of Phycology 37: 881–899.
Linnaeus, C. (1753) Species plantarum, exhibentes plantas rite cognitas, ad genera relatas, cum differentiis specificis, nominibus 
trivialibus, synonymis selectis, locis natalibus, secundum systema sexuale digestas, Vol. 1. Impensis Laurentii Salvii, Holmiae 
Stockholm, pp. 1–12, 1–560.
Linnaeus, C. (1758) Systema naturae per regna tria naturae, secundum classes, ordines, genera, species, cum characteribus, differentiis, 
synonymis, locis. Tomus I. Editio decima, reformata. Editio decima revisa. Vol. 1 impensis direct. Laurentii Salvii. Holmiae 
Stockholm, pp. i–iv, 1–823. 
Liao, L.M., Uy, F.A. & Heyrosa, N.A. (2004) Macrobenthic marine algae and seagrasses of the Anambas Expedition 2002. Raffles Bulletin 
Zoological Supplement 11: 19–23.
Light, S.S. & Dineen, J.W. (1994) Water control in the Everglades: A historical perspective. In: Davis, S.M. & Ogden, J.C. (Eds.) 
Everglades: The Ecosystem and Its Restoration. St. Lucie Press Delray Beach, Florida, pp. 47–84.
Lirman, D., Thyberg, T., Santos, R., Schopmeyer, S., Drury, C., Collado-Vides, L., Bellmund, S. & Serafy, J.E. (2014) SAV Communities 
of western Biscayne Bay, Miami, Florida, USA: Human and natural drivers of seagrass and macroalgae abundance and distribution 
along a continuous shoreline. Estuaries and Coasts 37(5): 1243–1255.
 http://dx.doi.org/10.1007/s12237-014-9769-6
COLLADO-VIDES ET AL.106   •   Phytotaxa 183 (2) © 2014 Magnolia Press
Littler, D.S. & Littler, M.M. (2000) Caribbean reef plants: an identification guide to the reef plants of the Caribbean, Bahamas, Florida, 
and Gulf of Mexico. OffShore Graphics, Ltd.,Washington, D.C. 542 pp.
Masuda, M., Abe, T., Kawaguchi, S. & Phang, S.M. (2001) Taxonomic notes on marine algae from Malaysia. VI. Five species of Ceramiales 
(Rhodophyta). Botanica Marina 44: 467–477.
Masuda. M., Kawaguchi, S., Takahashi, Y., Matsuo, Y. & Suzuki, M. (1997) A taxonomic study of the genus Laurencia (Ceramiales, 
Rhodophyta) from Vietnam. I. Laurencia caduciramulosa Masuda et Kawaguchi, sp. nov. Cryptogamie Algologie 18: 1–10.
Montagne, C. (1840) Seconde centurie de plantes cellulaires exotiques nouvelles. Décades I et II. Annales des Sciences Naturelles, 
Botanique, Seconde Série 13: 193–207.
Montagne, C. (1842) Bostrychia. Dictionnaire Universel d’Histoire Naturelle (Orbigny) 2: 660–661.
Montagne, C. (1845) Plantes cellulaires. In: Hombron, J.B. & Jacquinot, H. (Eds.) Voyage au Pôle Sud et dans l’Océanie sur les corvettes 
l’Astrolabe et la Zelée...pendant les années 1837-1838-1839-1840, sous le commandement de M.J. Dumont-d’Urville. Botanique, 
Vol. 1. Gide et Cie, Éditeurs, Paris, pp. i–xiv, 1–349. 
Norton, T.A. & Mathieson, A.C. (1983) The biology of unattached seaweeds. In: Round, F. & Chapman, D. (Eds.) Progress in Phycological 
Research, Vol. 2. Elsevier, Amsterdam, pp. 333–386.
Orth, R.J., Carruthers, T.J.B., Dennison, W.C., Duarte, C.M., Fourqurean, J.W., Heck Jr., K.L., Hughes, A.R., Kendrick, G.A., Kenworthy, 
W.J., Olyarnik, S., Short, F.T., Waycott, M. & Williams, S.L. (2006) A global crisis for seagrass ecosystems. Bioscience 56: 987–
996.
Petersen, H.E. (1918) Algae (excl. calcareous algae). In: Schmidt, J. (Ed.) Report on the Danish Oceanographical Expeditions 1908–1910 
to the Mediterranean and adjacent seas. Vol. II. Biology. Vol. [Art.] K.3, pp. 20. Københaven.
Posada, D. & Crandall, K.A. (1998) Modeltest: testing the model of DNA substitution. Bioinformatics 14: 817–818.
Provan, J., Murphy, S. & Maggs, C.A. (2005) Tracking the invasive history of the green alga Codium fragile ssp. tomentosoides. Molecular 
Ecology 14: 189–194.
Provan, J., Booth, D., Todd, N.P., Beatty, G.E. & Maggs, C.A. (2007) Tracking biological invasions in space and time: elucidating the 
invasive history of the green alga Codium fragile using old DNA. Diversity and Distributions 14: 343–354.  
Pysek, P., Richardson, D.M., Pergl, J., Jarosik, V., Sixtova, Z. & Weber, E. (2008) Geographical and taxonomic biases in invasion ecology. 
Trends in Ecology and Evolution 23: 237–244.
Rilov, G. & Crooks, J.A. (2009) Biological Invasions in Marine Ecosystems. Springer-Verlag Berlin, 641 pp.
Ruesink, J.L. & Collado-Vides, L. (2006) Modeling the increase and control of Caulerpa taxifolia (Chlorophyta), an invasive marine 
macroalga. Biological Invasions 8: 309–325.
Ruiz, G.M. & Fofonoff, P.W. (2000) Invasion of coastal marine communities in North America: Apparent patterns, processes, and biases. 
Annual Review of Ecology and Systematics 31: 481–531.
Sentíes, A., Areces, A., Díaz-Larrea, J. & Fujii, M.T. (2010) First records of Laurencia caduciramulosa and L. minuscula (Ceramiales, 
Rhodophyta) from the Cuban archipelago. Botanica Marina 53: 433–438.
Serafy, J.E., Faunce, C.H. & Lorenz, J.J. (2003) Mangrove shoreline fishes of Biscayne Bay, Florida. Bulletin of Marine Science 72: 
161–180.
Serio, D., Alongi, G., Catra, M., Cormaci, M. & Furnari, G. (2006) Changes in the benthic algal flora of Linosa Island (Straits of Sicily, 
Mediterranean Sea). Botanica Marina 49: 135–144.
Serio, D., Petrocelli, A., Cormaci, M., Cecere, E. & Furnari, G. (2008) First record of Osmundea oederi (Gunnerus) G. Furnari comb. nov. 
(Rhodomelaceae, Rhodophyta) from the Mediterranean Sea. Cryptogamie, Algologie 29: 119–127.
Silva, P.C. (1972) Remarks on algal nomenclature. V. Taxon 21: 199–205.
Stalker, J.C., Price, R.M. & Swart, P.K. (2009) Determining spatial and temporal inputs of freshwater, including submarine groundwater 
discharge, to a subtropical estuary using geochemical tracers, Biscayne Bay, South Florida. Estuaries and Coasts 32: 694–708.
Swart, P., Anderson, W.T., Altabet, M.A., Drayer, C. & Bellmund, S. (2013) Sources of dissolved inorganic nitrogen in a coastal lagoon 
adjacent to a major metropolitan area, Miami Florida (USA). Applied Geochemsitry 38: 134–146.
Swofford, D.L. (2002) PAUP. Phylogenetic analysis using parsimony (and other methods).Version 4. Sinauer Associates, Massachusetts, 
130 pp.
Taylor, W.R. (1928) The marine algae of Florida with special reference to the Dry Tortugas. Publications of the Carnegie Institution of 
Washington 379: 1–219.
Taylor, W.R. (1960) Marine algae of the eastern tropical and subtropical coasts of the Americas. The University of Michigan Press, Ann 
Arbor, xi + 870 pp.
Torrano-Silva, B.N. & Oliveira, E.C. (2013) Macrophytobenthic flora of the Abrolhos Archipelago and the Sebastião Gomes Reef, Brazil. 
Continental Shelf Research 70: 150–158.
 http://dx.doi.org/10.1016/j.csr.2013.09.019
Tsirika, A. & Haritonidis, S. (2005) A survey of the benthic flora in the National Marine Park of Zakynthos (Greece). Botanica Marina 
LAURENCIA CADUCIRAMULOSA Phytotaxa 183 (2) © 2014 Magnolia Press   •   107
48: 38–45.
Tsuda, R.T. & Abbott, I.A. (1985) Collecting, handling, preservation, and logistics. In: Littler, M.M. & Littler, D.S. (Eds.) Handbook of 
Phycological Methods, Vol. IV. Ecological Field Methods: Macroalgae. Cambridge University Press, Cambridge/New York, pp. 
67–86.
Vellend, M., Harmon, L.J., Lockwood, J.L., Mayfield, M.M., Hughes, A.R., Wares, J.P. & Sax, D.F. (2007) Effects of exotic species on 
evolutionary diversification. Trends in Ecology and Evolution 22: 481–488.
Verlaque, M. (2001) Checklist of the macroalgae of Thau Lagoon (Hérault, France), a hot spot of marine species introduction in Europe. 
Oceanologica Acta 24: 29–49.
Wallentinus, I. (2002) Introduced marine algae and vascular plants in European aquatic environments. In: Leppäkoski, E., Gollasch, S. 
& Olenin, S, (Eds.) Invasive Aquatic Species of Europe. Distribution, Impacts and Management. Kluwer Academic Publishers, 
Dordrecht, 583 pp.
Williams, S.L. & Smith, J.E. (2007) Distribution, taxonomy, and impacts of introduced seaweeds. Annual Review of Ecology, Evolution, 
and Systematics 38: 327–359.
Woodward, T.J. (1794) Description of Fucus dasyphyllus. Transactions of the Linnean Society of London 2: 239–241, pl. 23: figs 1–3.  
Wynne, M.J. (2011a) A checklist of benthic marine algae of the tropical and subtropical western Atlantic: third revision. Nova Hedwigia 
Beihefte 140: 7–166.
Wynne, M.J. (2011b) The benthic marine algae of the tropical and subtropical Western Atlantic: changes in our understanding in the last 
half century. Algae 26: 109–140.
Yamada, Y. (1931) Notes on Laurencia, with special reference to the Japanese species. University of California Publications in Botany 
16: 185–310.
 Yoneshigue, Y. (1985) Taxonomie et ecologie des algues marines dans la région de Cabo Frio (Rio de Janeiro, Bresil). Thèse présentée 
à l’Université d’Aix-Marseille II Faculté des Sciences de Luminy pour obtenir le grade de Docteur d’État-Sciences. Docteur d’Etat-
Sciences, pp. [x], 1–466.
